In vivo and in vitro studies on multidirectional mechanism of anti-allergic activity of budesonide.
Most studies on the effects of glucocorticosteroid therapy in rhinitis relate to their inhibitory effect on activation and the number of inflowing cells that are involved in the development and maintenance of inflammation. It is also very important to determine the range of effect of budesonide on residing cells (epithelial cells). The purpose of this study was to evaluate the effect of local budesonide therapy on the cytological image of the nasal mucosa, with attention paid to columnar cells in patients with rhinitis. The in vivo results obtained were analyzed in correlation with changes in normal CHO-K1 cells exposed to budesonide at concentrations falling within the pharmacological dose range. Fifty patients diagnosed with rhinitis with suspected allergic background without nasal polyps were included in clinical trials. The control group were 10 healthy people without clinical signs of rhinitis. Only in patients with homogeneous cytological picture, exfoliative cytology was performed before treatment and after 4 weeks of therapy with budesonide used in aerosol form. Papanicolaou and Pappenheim - stained smears were evaluated qualitatively and quantitatively for changes in nasal mucosal cells. The nasal mucosal image of the patients before treatment clearly indicated the pathological state confirmed by the presence of numerous neutrophils, eosinophils, abundant bacterial flora and goblet or epithelial cells prevalence. In contrast, in smears of patients post-treatment budesonide observed a clear improvement in their nasal mucosa by reducing inflammation. There was a significant increase in the number of columnar cells and the appearance of very numerous epithelial cells with increased cytoplasmic vacuolization and visible leucophagocytosis. In vitro studies were performed on normal CHO-K1 cells that were treated with budesonide at concentrations of 0.5 μM - 45 μM. After 48 hours of incubation with the test agent, the samples were prepared for optical microscopy using the H&E method and transmission electron microscopy. Comparison of cells exposed to budesonide with control cells (without addition of test agent) revealed vacuolization changes with autophagy. Apoptotic changes have also been demonstrated, which occured to a lesser extent than vacuolization. The changes observed after budesonide treatment in the cytological picture of patients with allergic rhinitis indicate the therapeutic effect of this drug. On the other hand, the changes observed in the cytoplasm of epithelial cells, such as autophagy (clearly promoted in CHO-K1 cells) and leucophagocytosis, may indicate an additional mechanism of action for budesonide.